REMARKS 

Applicants appreciate the courtesies extended by Examiner David M. Naff during 
an interview on August 30, 2006 with an associate of Applicants' representative, Evert F. Uy 
(Reg. No. 57,004). The comments appearing herein are substantially in accord with those 
presented and discussed during the interview. 

The specification has been amended to properly refer to the prior applications. 
This application is a continuation of 10/445,394, and it is that application that claims the benefit 
of the provisional application filed May 23, 2002. This is not new matter as that information is 
available in the file of 10/445,394, an application that is incorporated herein by reference. Thus, 
entry of this change would be appreciated. 

Claims 1, 3-20 and 23-34, as amended, and new claim 36 appear in this 
application for the Examiner's review and consideration. Claims 2, 21, 22, and 35 have been 
cancelled without prejudice. Claim 1 was amended to recite that the hyaluronic acid and laminin 
are cross-linked by an exogenous cross-linking agent to form a combined gel. Support for this 
amendment is found, for example, in original claim 2. Claim 1 was further amended to recite 
that the ratio of hyaluronic acid to laminin is in the range of about 20: 1 to about 400: 1 . Support 
for this amendment is found in the Specification at paragraph [0087], which states that a 
preferred range of hyaluronic acid is about 0.1% to 2%, and the amount of laminin may be in the 
range of about 0.005% to about 0.5%. The ratio of 0.1% to 0.005% is 20:1, and the ratio of 2% 
to 0.005% is 400:1 . Paragraph [0087] has also been amended to expressly recite this ratio. 
Claims 1, 7, and 9 were amended to correct a grammatical error. Claim 3 was amended to 
change its dependency. Claim 10 was amended to recite that the neuronal explant is derived 
from the central nervous system or the peripheral nervous system. Support for this amendment is 
found, for example, in paragraph [0056] of the Specification. Claims 12-14, 16-18, and 20 have 
been amended to recite a cell, rather than a cell type or type. Claims 16-18 have further been 
amended to clarify that the stem cells are embryonic stem cells. Claim 19 has been amended to 
recite a matrix that further includes structural components. Support for this amendment is found, 
for example, in paragraph [0031] of the Specification. Claim 23 was amended to clarify the steps 
in the method. Claim 25 was amended to remove the term "embedding" and replace "gel" with 
"matrix." Support for this amendment is found, for example, in paragraph [0020] of the 
Specification. Claim 26 has been amended to clarify that the cultured cells are adherent on the 
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surface of the matrix. Support for this amendment is found, for example, in paragraph [0159]- 
[0162] and [0219]-[0237] of the Specification. Claims 28 and 34 have been amended to recite 
that the bioactive compound or drug is a growth factor. Claim 3 1 has been amended to recite that 
the implant comprises the biocompatible matrix of claim 1 . Support for this amendment is 
found, for example, in paragraphs [0020], [0021], and [0057] of the Specification. Claim 32 has 
been amended to remove the phrase, "attached to an exposed surface of the gel." Similarly, claim 
33 has been amended to remove the term, "exposed surfaces." New claim 36 recites that the 
method also includes adding a structural component selected from the group consisting of an 
extracellular matrix component, a natural polymer, a synthetic polymer, and a mixture thereof. 
Support for this amendment is found, for example, in the Specification at paragraph [003 1]. No 
new matter or new issues are believed to have been introduced by any of these amendments or 
the new claim, such that entry of the claims is warranted at this time. 

Claims 10-35 were rejected under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
Applicant regards as the invention for the reasons set forth on pages 2-5 of the Office Action. 

Specifically, claim 10 is alleged to be unclear as to the meaning of "whereas the 
cells are cultured in or upon the matrix to form a combined gel." Claim 10 was amended to 
remove this phrase. 

"Cells other than cells of a neuronal explant" is alleged to be uncertain as to what 
cells are excluded, and the meaning of "neuronal explant" is stated to be uncertain. An explant is 
a term known to those of skill in the art of tissue culture and refers to a part of an organ that is 
removed from an organism and cultured per se, as opposed to cells, which have been dissociated 
into cell aggregates, or individual cells. See, e.g., U.S. Patent Nos. 5,861,313 at Col. 5, lines 4-6 
and 6,326,201 at Col. 12, lines 21-22, where explant is defined as "a portion of an organ taken 
from the body and grown in an artificial medium." A "neuronal explant" refers to an explant 
derived from the central nervous system or the peripheral nervous system (Specification at 
paragraph [0056]). A method of preparing a peripheral nervous system explant is detailed in 
paragraph [0203]. Because one of skill in the art understands what a neuronal explant is, it 
would be understood which cells are excluded. 

The meaning of "to form a combined gel" is further alleged to be uncertain. The 
terms "gel" and "matrix" are used interchangeably in the Specification. The term "combined gel" 
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refers to hyaluronic acid and laminin cross-linked gel or matrix, with or without cultured cells 
(See, e.g., Specification at paragraphs [0002] and [0020]). Nevertheless, the term "combined 
gel" has been removed from claim 10. 

Claims 1 1-14, 16-18, and 20, which recite "types" or "type" were stated to be 
unclear. Applicants respectfully disagree and direct the Examiner's attention to the Specification 
at paragraphs [0058]-[0061], which explain what is meant by cell type. To advance prosecution, 
however, claims 12-14, 16-18, and 20 have been amended to remove the word "types" or "type." 

Claim 19 is stated to be unclear by requiring cells to be cultured on the exposed 
surface of a combined hyaluronic acid laminin gel. Claim 19 has been amended to remove the 
phrase, "exposed surface of a combined hyaluronic acid laminin gel." Claim 19 also recites a 
structural component selected from the group consisting of an extracellular matrix component, a 
natural polymer, a synthetic polymer and a mixture thereof. One of ordinary skill in the art 
understands that a natural polymer is a polymer that occurs in nature, compared to a polymer that 
is man-made. 

Claims 21 and 22 are alleged to be unclear on how the implant differs from the 
matrix of claim 1 or 10. Claims 21 and 22 have been cancelled to moot this rejection. 

Claim 23 is alleged to be unclear by requiring a method for preparing a matrix of 
claim 1 , and not reciting steps that will produce the matrix. Claim 23 has been amended to 
clearly recite steps. It was also stated that there is no antecedent basis for "structural 
components," the term "combined gel" is confusing, and that there is no antecedent basis for 
"matrix according to claim 1 to be implanted in a human subject." Claim 23 has been amended 
as to clarify that the "combined gel" comprises cross-linked hyaluronic acid and laminin. 
Support for this amendment can be found in former claim 2 and , for example, at paragraph 
[0020] of the Specification. Claim 23 has been further amended to remove the "structural 
components." 

Claim 25 was stated to be unclear as to how embedding cells in or on the gel 
occurs. Claim 25 has been amended to remove "embedding." It was further stated that the 
recital of "combined gel" in claim 26 is confusing, and that there is no antecedent basis in claim 1 
for "exposed surface of the combined gel." Claim 26 has been amended to replace "an exposed 
surface" with "the surface" and "combined gel" with "matrix." 
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Claim 28 was alleged to be unclear as to how it further limits claim 23. Claim 28 
has been amended to recite that the bioactive compound or drug is a growth factor. 

Claim 30 has been amended to be dependent from claim 23, and to clarify that the 
bioactive agent is an antioxidant. 

It was also alleged that there is no antecedent basis in claim 32 for an exposed 
surface of a gel Claim 32 has been amended to remove this phrase. 

It was further alleged that there is no antecedent basis for "the exposed surfaces of 
the device" in claim 33. Claim 33 has been amended to remove the term "exposed surface." 

Finally, claims 34 and 35 were alleged to be unclear as to how they further limit 
claims 32 and 33. Claim 34 has been amended to recite a growth factor, and claim 35 has been 
cancelled. 

In light of all the above, Applicants respectfully request that the rejection under 35 
U.S.C. § 1 12, second paragraph, be reconsidered and withdrawn. 

Claims 1, 2, 4-6, 8, 9, 21, 23, 24, 28, and 30 were rejected under 35 U.S.C. 
§ 103(a) as obvious over U.S. Patent No. 5,128,326 to Balazs et al. ("Balazs") in view of U.S. 
Patent No. 5,703,205 to Skubitz et al. ("Skubitz") and U.S. Patent No. 6,497,887 to Zecchino et 
al. ("Zecchino") for the reasons set forth on pages 6 and 7 of the Office Action. 

Balazs discloses cross-linked gels of hyaluronic acid and at least one other 
hydrophilic polymer copolymerizable therewith and containing at least one substance having 
biological or pharmacological activity (Col. 2, lines 19-24). The polymeric component which 
imparts the drug delivering properties is hyaluronan or hylan in various forms, as well as 
combinations of hyaluronic acid with other hydrophilic polymers (Col. 2, lines 61-66). The 
hydrophilic polymers include polysaccharides, synthetic and natural, such as hydroxyethyl 
cellulose, carboxymethyl cellulose, xanthan gum, glycosaminoglycans, proteins and glyco 
proteins of various types, such as collagen, elastin, albumin, globulin, etc, sulfated proteins, 
synthetic water-soluble polymers, such as polyvinyl alcohol and its co-polymers, co-polymers of 
poly-(hydroxyethyl) methacrylate and the like (Col. 4, lines 23-31). Any polymer soluble in 
water or aqueous alkaline solutions and containing groups capable of reacting with DVS, namely, 
hydroxyl, amino or sulfhydryl groups, can be used to obtain highly swollen cross-linked mixed 
gels of HA (Col. 4, lines 31-35). 
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Skubitz discloses the use of laminin for various purposes, such as promoting the 
adhesion and spreading of a multitude of cells and binding a variety of proteoglycans (Col. 2, 
lines 1-2), associating with cell surface molecular receptors and modifying cellular phenotype in 
various ways (Col. 2, lines 19-22), and wound healing (Col. 3, lines 29-34). 

Zecchino relates to a membrane delivery system for topical application to the skin 
that includes a freeze-dried, partially cross-linked polymeric membrane (Col. 1, lines 58-60). 
The membrane serves as a delivery system for a variety of actives, including ascorbic acid and 
hormones, such as estrogen, progesterone, and DHEA (Col. 5, lines 18-52). 

The Examiner alleges that it would have been obvious to use the laminin of 
Skubitz as the glycoprotein of Balazs that is cross-linked with the hyaluronic acid, and to include 
the ascorbic acid or DHEA of Zecchino as the drug of Balazs. Applicants respectfully traverse. 

There is no suggestion or motivation to combine Balazs with Skubitz. The 
hydrophilic polymer of Balazs is added to further impart drug delivery properties, not to promote 
cell adhesion or perform any of the other functions of laminin disclosed in Skubitz. Thus, one of 
ordinary skill in the art would not be motivated to use the laminin disclosed in Skubitz with the 
hyaluronic acid of Balazs. In addition, the properties of laminin described in Skubitz were well 
known at the time of filing of Balazs, yet Balazs does not include laminin in its list of specific 
hydrophilic polymers that may be used in combination with hyaluronic acid. Zecchino does not 
remedy the lack of motivation to combine Balazs with Skubitz. 

The unique properties of the matrix gel of the present invention are the result of 
the specific, well-defined combination of hyaluronic acid and laminin, cross-linked to form the 
matrix. Applicants have surprisingly discovered that this specific combination of cross-linked 
hyaluronic acid-laminin gel is highly suitable for cell growth and differentiation. 

To advance the prosecution of this application, Applicants have amended claim 1 
to recite a ratio of hyaluronic acid to laminin of about 20: 1 to about 400: 1 . The Examiner alleges 
that the percentages of hyaluronic acid and laminin of claim 5 and 6 would have been matters of 
individual preference within the skill of the art. Applicants respectfully disagree. 

While claims 5 and 6 cover a range of ratios, the Applicants direct the Examiner's 
attention to paragraphs [0087]-[0090] of the Specification, which disclose that a ratio of 
hyaluronic acid:laminin of 100:1 is preferred. The small amount of laminin within the gel 
enables the growth of various cell types on the gel. It would not have been obvious to use such 
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minor amounts of laminin. Indeed, Example 8 of Balazs teaches using about 1.0 gram of sodium 
hyaluronate with about 1 .0 gram of chondroitin sulfate, which is a ratio of 1 : 1 . 

Moreover, testing shows that at a hyaluronic acid to laminin ratio of 167: 1 
intensive sprouting of neuronal fibers was observed, compared to very few neuronal cells when 
the ratio is 1667:1, and lower intensity sprouting at ratios of 67:1 and 33:1 (Nevo Declaration ^ 9 
and Appendix I, Figures 1 A- IE and 2A-2D). The results indicate that Applicants have 
surprisingly and unexpectedly discovered that large amounts of laminin, an expensive material, 
are not required to obtain superior results (Nevo Declaration If 10). Certainly, ratios such as the 
1 : 1 ratio taught by Balazs are not required or advantageous in the present invention. To clarify 
what ranges are highly useful, Applicants have converted the amounts of the components to 
weight ratios and have utilized these in claim 1. The specification has also been amended to 
provide explicit support for the inherent values of these ratios. Thus, no new matter has been 
introduced and the values added to the claim support the patentability of the invention over the 
cited art. Accordingly, Applicants respectfully request that this rejection under 35 U.S.C. 
§ 103(a) be reconsidered and withdrawn. 

Claim 3 was rejected under 35 U.S.C. § 103(a) as obvious over the references as 
applied to claims 1, 2, 4-6, 8, 9, 21, 23, 24, 28, and 30 above, and further in view of U.S. Patent 
No. 4,971,954 to Brodsky et al. ("Brodsky") for the reasons set forth on pages 7 and 8 of the 
Office Action. 

Brodsky relates to stabilized collagen-based matrices prepared by non-enzymatic 
glycosylation of native collagen to irreversibly cross-link collagen polypeptide bonds. Sugar is 
used as the cross-linking agent. 

Brodsky does not teach or suggest cross-linking hyaluronic acid and laminin to 
form a matrix gel, provide the requisite motivation to combine Balazs with Skubitz, or teach or 
suggest the recited ratios of hyaluronic acid to laminin. Accordingly, Applicants respectfully 
request that this rejection under 35 U.S.C. § 103(a) be reconsidered and withdrawn. 

Claims 7 and 29 were rejected under 35 U.S.C. § 103(a) as obvious over the 
references as applied to claims 1, 2, 4-6, 8, 9, 21, 23, 24, 28, and 30 above, and further in view of 
U.S. Patent No. 6,927,204 to Gao ("Gao") for the reasons set forth on page 8 of the Office 
Action. 
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Gao relates to compositions and methods for the prophylactic or therapeutic 
treatment of a mammal inflicted with an inner ear disorder or condition by administration of a 
therapeutically effective amount of IGF- 1 or FGF-2, or their agonist, alone or in combination. 

Gao does not teach or suggest cross-linking hyaluronic acid and laminin to form a 
matrix gel, provide the requisite motivation to combine Balazs with Skubitz, or teach or suggest 
the recited hyaluronic acid to laminin ratios. Accordingly, Applicants respectfully request that 
this rejection under 35 U.S.C. § 103(a) be reconsidered and withdrawn. 

Claims 10-20, 22, 25-27, and 30-35 were rejected under 35 U.S.C. § 103(a) as 
obvious over the references as applied to claims 1, 2, 4-6, 8, 9, 21, 23, 24, 28, and 30 above, and 
further in view of U.S. Patent No. 5,939,323 to Valentini et al. ("Valentini") and International 
Publication No. WO 99/58042 to Shahar et al. ("Shahar") for the reasons set forth on pages 8-10 
of the Office Action. 

Valentini discloses a scaffold of hyaluronic acid. When the scaffold further 
includes a biodegradable polymer, the polymer is added to the solution as pre-formed 
microspheres to form a two-phase scaffold, which is substantially different from the cross-linked 
gel of the present invention. Valentini does not teach or suggest cross-linking hyaluronic acid 
and laminin to form a matrix gel. 

Shahar discloses the use of hyaluronic acid and laminin as a milieu for growing 
neuronal cells or explants. This mileu is, however, used as one step in the cell culturing method 
disclosed, and the first step, which includes culturing embryonal or neonatal tissue explants in a 
suspension culture with biodegradable microcarriers, is an essential step. Moreover, nowhere in 
Shahar is a cross-linked hyaluronic acid-laminin gel taught or suggested. 

Thus, Valentini and Shahar also do not remedy the deficiencies of Balazs and 
Skubitz. Accordingly, Applicants respectfully request that this rejection under 35 U.S.C. 
§ 103(a) be reconsidered and withdrawn. 

Claims 1, 2, 4-6, 9-28, and 31-35 were rejected under 35 U.S.C. § 103(a) as 
obvious over Valentini in view of Balazs and Skubitz, and if necessary in further view of Shahar 
for the reasons set forth on page 10 of the Office Action. The Examiner asserts that it would 
have been obvious to cross-link a glycoprotein and hyaluronic acid together to form the scaffold 
of Valentini as suggested by Balazs, obvious to cross-link hyaluronic acid and glycoprotein 
together, and obvious to use laminin as the glycoprotein as suggested by Skubitz. 
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Valentini uses derivatives of hyaluronic acid as raw material to fabricate porous, 
degradable scaffolds for a variety of medical purposes, including tissue repair and reconstruction 
and wound healing (Col. 1, lines 64-67). The scaffolds can be adapted to promote host cells of 
different varieties to migrate, adhere, proliferate, differentiate, and synthesize new tissue inside 
the pores (Col. 2, lines 1 1-14). A two-phase scaffold may be prepared, in which the scaffold 
pores may be filled with certain materials or a hydrogel or ceramic (Col. 6, lines 49-52). The 
preparation of the two-phase scaffold involves the use of preformed microspheres (Example 5), 
and the resulting scaffold contains entrapped microspheres (Example 5). Microspheres were 
fabricated from a range of hydrogel materials including laminin (Example 5). 

The two-phase scaffold of Valentini is significantly different from the cross- 
linked gel of the present invention. Nowhere in Valentini is it disclosed or suggested to cross- 
link the hyaluronic acid and the laminin. Instead, the scaffold of hyaluronic acid contains 
entrapped microspheres of laminin. Therefore, it would not have been obvious to cross-link a 
glycoprotein and hyaluronic acid together to form the scaffold of Valentini. There is absolutely 
no suggestion or motivation to modify the scaffold of Valentini by cross-linking. In addition, as 
discussed previously, there is no suggestion or motivation to combine Balazs with Skubitz. 
Accordingly, Applicants respectfully request this rejection under 35 U.S.C. § 103(a) be 
withdrawn. 

Claims 3, 7, 8, 29, and 30 were rejected under 35 U.S.C. § 103(a) as obvious over 
the references as applied to claims 1, 2, 4-6, 9-28, and 31-35, and further in view of either 
Brodsky, Gao, or Zecchino, for the reasons set forth on pages 1 1 and 12 of the Office Action. 

As discussed previously, there is simply no motivation to combine Valentini with 
Balazs, and no motivation to combine Balazs with Skubitz. Brodsky, Gao, and Zecchino do not 
remedy these deficiencies. Accordingly, Applicants respectfully request that these rejections 
under 35 U.S.C. § 103(a) be reconsidered and withdrawn. 

Accordingly, it is believed that the entire application is now in condition for 
allowance early notice of which would be appreciated. Should the Examiner not agree, then a 
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personal or telephonic interview is respectfully requested to discuss any remaining issues in order 
to expedite the eventual allowance of this application. 



Respectfully submitted, 




Date Evert F. Uy (Reg. No. 57,004) 

For: Allan A. Fanucci (Reg. No. 30,256) 



WINSTON & STRAWN LLP 
Customer No. 28765 

202-282-5793 
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